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Dear  Governor  Byrne: 

Inclosed  Is  the  Phase  I Inspection  Report  for  Crystal  Lake  Dam  in  Bergen 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dam's 
condition  is  given  on  the  first  two  pages  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Crystal  Lake  Dam  is  judged  to  be  in  poor  condition. 
To  insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Engineering  Investigations  and  studies  to  determine  the  engineering 
properties  and  structural  stability  of  the  dam  and  spillway  should  be 
completed  within  nine  months  from  the  date  of  approval  of  this  report. 
Remedial  measures  found  necessary  as  a result  of  these  investigations 

and  studies  should  be  initiated  within  calendar  year  1979. 

b.  The  following  remedial  actions  should  be  initiated  within  six  months 
from  the  date  of  approval  of  this  report  and  should  be  completed  within  three 
months  thereafter; 

(1)  The  extensive  undermining  of  the  right  drop  apron  foundation 
should  be  corrected  by  suitable  methods  such  as  grouting. 

(2)  The  cracked  and  tilted  left  hardwall  at  the  36-lnch  pipe  drain 
should  be  repaired  before  its  failure  obstructs  or  damages  the  outlet  gate. 

(3)  Structural  cracking  in  the  spillway  structure  should  be 
repaired  and  the  open  Joint  between  the  spillway  channel  and  the  drop  apron 
sealed . 

(4)  The  grouted  rip-rap  slope  protection  and  channel  invert  should 
be  repaired  to  prevent  excessive  erosion. 
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(5)  Install  a trash  rack  in  front  of  the  36-inch  outlet  drain  to 
prevent  the  gate  valve  from  becoming  inoperative. 

(6)  Install  a cable  across  the  spillway  to  prevent  boaters  from 
being  swept  across  the  spillway  onto  the  drop  apron. 

c.  Within  18  months  from  the  date  of  approval  of  the  report  provide 
additional  spillway  capacity  and/or  a saddle  dike  to  protect  properties  on 
the  southwest  shore  of  the  lake. 

d.  Develop  and  implement  a periodic  inspection  program  and  maintenance 
manual  within  one  year  from  the  date  of  approval  of  this  report. 

e.  The  hazard  potential  classification  for  this  dam  should  be  revised 
from  "high"  to  "low"  as  a result  of  field  investigation  of  the  dam's 
downstream  area. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  Andrew  Maguire  of  the 
Seventh  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  thirty  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  mav  be  obtained  from  the  National 
Technical  Information  Services  (NTIS) , Springfield,  Virginia.  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely  yours,  / 


1 Incl 
An  stated 


■yr-jy  r 

//harry  V.  DUTCHYSHYN  j 

f / Colonel,  Corps  of  Engineers 
/ District  Engineer 
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Mr.  Dirk  C.  Hofman,  P.E. 

Department  of  Environmental  Protection 
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Name  of  lUm:  Crystal  Lake  Dout 

State;  New  Jersey 

County:  Bergen 

ll.S.G.S.  Quad  Sheet:  Ramsey.  N J. 

Coordinates:  Lat  41  02'. 0",  Long.  74° 14' lb" 

Stream  Off  the  Rarnapo  River 

Date  ot  Inspection:  JO  May  19/8 


The  Jain/ spillway  is  In  poor  condition,  as  defined  In  Appendix  G. 

It  can  pass  the  50-year  flood,  but  is  inadequate  to  pass  the  100-year 
flood.  The  foundation  of  the  downstream  apron  has  been  extensively 
undermined,  which  increases  the  possibility  of  structural  failure  of  the 
apron.  One  spillway  channel  wall  has  several  cracks,  and  the  upstream 
headwall  at  the  outlet  drain  is  badly  cracked  and  tilted. 

Failure  of  the  dam  will  not  create  a significant  hasard  potential  as  the  dam 
is  situated  in  a straight  channel  leading  directly  to  the  Ramapo  River, 
approximately  120  feet  away 

It  is  recommended  that : 

1.  The  undermining  be  halted  and  corrected  soon. 

2.  ihe  lett  headwall  be  replaced  aoon  before  It  hiaaiai  off  completely  and 
obstructs  or  damages  the  outlet  gate 

1.  The  structural  cracking  in  the  spillway  structure  be  repaired  In  the 
near  tuture. 

4.  Further  investigation  and  studies  be  conducted  to  determine  the 

structural  stability  of  the  darn  and  to  delineate  additional  corrective 
measures  as  necessary 


Based  on  visual  Inspection,  available  records,  calculations  and  past  operational 
performance,  Crvstal  l.ake  l>am  is  judged  to  he  In  poor  condition.  The  dam's 
Npillway  la  considered  Inadequate  aa  It  will  not  pasa  the  100-year  flood.  To 
insure  adequacy  of  the  structure,  the  following  actlona,  aa  a minimum,  are 
recommended ; 

a.  Engineering  Investigations  and  ntndlea  to  determine  the  engineering 
properties  and  structural  stability  of  the  dam  and  spillvav  should  be 
completed  within  nine  months  from  the  date  of  approval  of  this  report. 

Remedial  measures  found  necessary  aa  a result  of  these  investigations  and 
studies  should  he  initiated  within  calendar  vear  l‘>7‘). 

h.  The  following  remedial  actlona  sh  ould  bp  Ini  elated  vl  thin  nix  wont  bn 
from  the  date  of  approval  of  this  report  and  should  be  completed  within  thr<e 
months  thereafter; 

(1)  The  extensive  undermining  of  the  right  drop  apron  foundation 
should  he  corrected  by  suitable  methods  auch  aa  grouting. 

(2)  The  cracked  and  tilted  left  hardwall  at  the  3h-lnoh  pipe  drain 
should  be  repaired  before  its  failure  obstructs  or  damages  the  outlet  gate. 

(3)  Structural  cracking  In  the  spillway  structure  should  be 
repaired  and  the  open  Joint  between  the  spillway  channel  and  the  drop  apron 
sealed. 

(4)  The  grouted  rip-rap  slope  protection  and  channel  Invert  should 
he  repaired  to  prevent  excesalve  erosion. 

(5)  Install  a trash  rack  In  front  of  the  36-lnrh  outlet  drain  to 
prevent  the  gate  valve  (tom  becoming  Inoperative. 

(b)  Install  a cable  across  the  spillway  to  prevent  boaters  from 
hetng  swept  across  the  spillway  onto  the  drop  apron. 

c.  Within  18  months  from  the  date  of  approval  of  the  report  provide 
additional  splllwav  capacity  and/or  a saddle  dike  to  protect  properties  on 
the  southwest  shore  of  the  lake. 

d.  develop  and  implement  a periodic  Inspection  program  and  maintenance 
manual  within  one  vear  from  the  date  of  approval  of  this  report. 

e.  The  hazard  potential  classification  for  this  dam  should  be  revised 
from  "high"  to  "low"  as  a result  of  field  Investigation  of  the  dam's 
downstream  area. 

. //  J ■/--  / 


MARRY  V,  DUTTHYSHYN  / 

Colonel , c/rpa  Engineers  f j 

hist t let  Engineer 
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1.0 

1 . 1 GENERAL 

1.1  1 Authority:  Public  Law  92-3b7,  8 August  19'J,  authorized  the 
Secretary  of  the  Army,  through  the  U.S.  Corps  ot  Engineers  to  initiate  a 
national  program  of  safety  inspections  of  non-Federal  Jams  throughout  the 
United  States.  GiLbert  Associates,  Inc.  has  entered  into  a contract  No. 
DACW'bl-78-C-Ol 14  with  the  Philadelphia  Office  of  the  U.S.  Corps  of 
Engineers  to  inspect  this  dam,  Gilbert  Work  Order  0o-7 249-000. 

1.1.2  Purpose  ot  Inspection:  The  purpose  is  to  conduct  a Phase  1 
inspection  according  to  the  Recommended  Guidelines  for  the  Safety 
Inspection  of  Dams  ^Reference  7^1  and  contract  requirements  between  Gilbert 
Associates,  Inc.  and  the  U.S.  Army  Corps  of  Engineers.  The  objectives  are 
to  expeditiously  identify  whether  the  dam  poses  an  immediate  threat  to 
human  life  and  property  and  to  recommend  future  studies  and/or  any  obvious 
remedial  actions  that  may  be  indicated  by  this  inspection 

1.2  PROJECT  DESCRIPTION 

1.2.1  Dam  and  Appurtenances:  Crystal  Lake  Dam  is  a reinforced  concrete 
structure,  and  consists  of  a ?1- foot  wide,  44- foot  long  spillway  channel 
with  3-toot  high  walls,  ending  in  a 5-foot  deep  drop  apron  with  sloping 
walls.  The  maximum  height  of  the  structure  above  the  stream  bed  is 

9.5  feet.  A 3-foot  gated  outlet  drain  is  incorporated  in  the  structure. 

1.2.2  Location:  Crystal  Lake  Dam  is  located  1,700  ft  west  ot  New 
Jersey  Route  202  in  the  Borough  of  Oakland,  N.J.,  and  straddles  the  tormer 
channel  of  Alleman's  Brook,  120  feet  east  of  the  Ranapo  River  (see  Figure 
1). 

1.2.3  Size  Classif ication:  The  dam  is  classified  as  a small  structure 
because  of  its  impoundment  f approximately  a00  acre-feetl  according  to 
Section  2.1.1  of  Reference  7. 

1.2.4  Hazard  Classification:  The  dam  is  located  at  the  lowest  part  of 
the  Ramapo  Mountain  Lakes  Development  and  has  been  classified  in  Reference 
6 in  the  high  hazard  category.  However,  according  to  the  hazard  potential 
classification  requirements  of  Section  2.1.2  of  Reference  7,  it  can  be 
changed  to  the  ,ow  hazard  category  because,  although  the  dam  is  located 
within  an  urban  area  with  houses  on  both  sides  of  the  spillway  and  at  the 
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same  level,  the  t loods  that  overtop  the  ham  t low  directly  down  a straight 
channel , approximately  120  teet  long, into  the  Ramapo  River.  No  loss  ot 
life  or  appreciable  economic  loss  is  ant icipated  from  such  an  overtopping 

1.2.5  Ownership : The  ham  is  owneh  by  the  Ramapo  Mountain  Lake  count ry 
Club.  The  address  is  1**5  Hiawatha  Blvd.  , Oakland,  N.J.  07d.it). 

1.2.0  Purp>ose  of  Dam:  The  Crystal  Lake  Dam  was  built  as  part  ot  a lake 
front  development  to  impound  water  to  a maximum  depth  ot  15  teet.  The  lake 
level  is  controlled  by  the  ungated  channel  spillway  which  forms  the  visible 
part  ot  the  ham.  A gated  outlet  dram  is  part  of  the  structure,  and  is 
used  to  lower  the  lake  during  periods  of  heavy  rainfall. 

1.2.7  Design  and  Construction  History:  To  date  no  design  data  have 
been  located.  According  to  Information  supplied  by  the  Borough  Engineer 
for  Oakland,  New  Jersey,  the  developers  of  the  lake  front  properties, 
National  House  and  Farms  Association,  Inc.,  230  W.  slst  Street,  New  York, 
New  York,  tiled  plans  with  the  Bergen  County  Clerk’s  Of t ice  on  June  d,  id*.* 
under  tile  mark  no.  33t>3 . Approval  for  the  project  was  received  later  that 
year.  Neither  the  present  owner  ot  the  lake,  Ramapo  Mountain  Lakes  Country 
Club,  nor  the  New  Jersey  Department  ot  Environmental  Protection  have  any 
data  regarding  the  dam-spi 1 Iway . 

A Mr.  Wolf,  Office  Manager  for  National  House  and  Farms  Association, 
b'7  7th  Avenue,  New  York,  New  York,  was  contacted  about  Crystal  Lake  Dam 
and  he  stated  that  all  tiles  had  been  disposed  off,  but  that  the  dam  was 
approved  by  the  New  Jersey  Water  Resources  Board. 

1.2.8  Normal  Operational  Procedures:  There  is  no  operational  procedure 
for  this  dam,  except  that  the  3t>-mch  gate  is  opened  during  periods  ot 


heavy 

rainfa l l . 

1.3 

PERTINENT  DATA 

1.3.1 

Drainage  Area:  -*,300  ac. 

it> . -*8  Sij . mil 

1.3.2 

Discharge  at  thePamSite: 

At  the  tune  ot  inspection  the  water 

was  flowing  over  the  spillway  it  a depth  ot  one  inch.  It  was  not  possible 
to  observe  any  discharge  from  the  till  beneath  the  concrete  slab. 

1.3.3  Elevation:  fFeet  above  MSI)  have  been  estimated  from  U.S.C.S. 
Quadrangle . 

Top  Spillway  Wall:  approximately  228 
Spillway  Crest:  approximately  225 


- 


- 


.i 


Streaabed  at  Centerline  of  Pam  (.at  edge  of  drop  apron)  approximately  C15 
Streambed  at  Centerline  ot'  Dam  tad  ft  away  from  edge  of  drop  apron)  CIS 


1.3.4  Reservoir:  Length  of  max.  oool  - approximately  3,000  feet 

1.3.5  Storage : fAcre  feet)  approximately  -*00 
1.3.0  Reservoir  Surface  (.Acres)  - Co  Acres 

1.3.7  Dam:  Type  * Concrete  spillway,  straight  drop  type. 


L_ 


Length:  44  feet 

Height:  Approximately  9.5-feet  above  original  ground 

Width:  (.At  spillway  elev.)  41  feet 

Side  Slopes:  None 

Impervious  Core:  None 

Cut-Off:  None 

Grout  Curtain:  None 


* 


2 . 0 ENGINEERING  DATA 

2.1  DESIGN 

Neither  plan,  profile,  nor  maximum  section  through  the  dam  is  available 
from  either  the  owner  or  the  New  Jersey  Department  ot  Envi ronmental 
Protection.  Without  any  data,  this  review  of  the  dam  must  be  made 
primarily  on  the  basis  of  the  visual  inspection. 

2.2  CONSTRUCTION 

Neither  contract  drawings,  specifications,  nor  record  drawings  are 
available  for  this  structure. 

2.3  OPERATION 

At  the  time  of  the  inspection  the  3b- inch  slide  gate  was  closed.  The 
Borough  of  Oakland  Maintenance  Department  operates  the  3o-inch  gate  valve 
at  times  of  heavy  rainfall;  the  drain  was  stuck  in  the  open  position  in  the 
winter  of  1978  when  a piece  of  wood  became  lodged  in  it.  The  drain  may 
also  be  used  to  Lower  the  lake  level;  it  is  estimated  that  the  lake  level 
can  be  drawn  down  5-0  feet. 

2.4  EVALUATION 

A.  Availability:  There  is  no  available  information  on 
foundation  exploration  or  design  analysis.  Material  for  the  dam 
conceivably  came  from  the  lake  area.  For  an  accurate  evaluation  basic 
information  on  the  subsurface  and  the  foundations  of  the  dam  is  required. 

b.  Adequacy:  Cannot  be  judged  considering  unavailability  of 
record  drawings. 

c.  Validity : Cannot  be  judged  considering  unavailability  of 
record  drawings.  A sketch  of  the  concrete  structure  based  on  field 
measurements  is  shown  in  Figure  3.  Appendix  C shows  photographic  details 
of  several  portions  of  the  structure  described  and  evaluated  within  this 
report. 
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VISUAL  INSPECTION 


3.1  FINDINGS 

The  dam  is  a reinforced  concrete  spillway  with  a vertical  drop  at  the  end 
of  the  spillway  section.  The  properties  adjoining  the  spillway  channel  are 
heavily  shrubbed  and  contain  mature  trees.  The  only  slope  visible  is  the 
grouted  riprap  approach  apron.  The  side  slopes  of  the  outlet  channel  to 
the  Ramapo  River  originally  may  have  been  about  1.5  horizontal  to  1 vertical 
but  are  now  steeper  than  1 horizontal  to  1 vertical,  because  nearly  all  of 
the  grouted  riprap  slope  protection  along  the  right  side  has  been  lost;  the 
left  side  is  in  fair  condition.  Erosion  at  the  edge  of  the  drop  apron  has 
gouged  a 42- inch  depression  deep  in  the  streambed;  30  feet  downstream  the 
debris  is  deposited  to  above  the  water  surface.  The  right  drop  apron 
foundation  has  undergone  extensive  undermining  and  a 2-lnch  gap  has 
opened  up  on  the  lower  right  spillway  slab  and  drop  apron  wall.  The  left 
spillway  channel  wall,  as  well  as  the  slab,  is  cracked  in  several  places. 
Surficial  cracking  with  efflorescence  is  visible  in  both  walls.  The  left 
upstream  headwails  over  the  36-inch  outlet  pipe  is  cracked  and  tilted 
towards  the  lake.  There  is  no  physical  barrier  such  as  a cable  across  the 
spillway  to  prevent  boaters  from  being  swept  across  the  spillway  crest  onto 
the  drop  apron. 

3.2  ELEVATION 

The  spillway  still  functions  in  the  present  condition.  The 
foundation  material  beneath  the  concrete  slab  cannot  be  evaluated.  The 
undermined  areas  should  be  filled  in  soon  to  prevent  collapse  of  the  drop 
apron;  all  structural  cracks  should  be  repaired  and  the  joint  between  the 
spillway  channel  and  the  drop  apron  sealed.  Larger  riprap  should  be  placed 
immediately  below  the  edge  of  the  vertical  drop  apron  and  the  grouted 
riprap  slopes  reconstructed  to  prevent  excessive  erosion.  If  overtopping 
does  result,  structural  failure  due  to  erosion  of  the  soils  around  and 
downstream  of  the  structure  would  be  possible.  The  tilted  headwall  should 
be  replaced  before  it  falls  and  damages  the  slide  gate. 

3.3  ATTENDEES 

Gilbert  Associates,  Inc. 


Rudolph  J.  Wahanik 
Fine  T.  Hsu 
Rudi  P.  Visser 
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4.0 


OFF. RAT  IONAL  PROCEDURES 


4 . 1 PROCEDURES 

The  water  level  in  Crystal  Lake  is  controlled  by  the  crest  of  the  spillway 
channel.  Peak  flows  from  Alleman's  Brook  will  raise  the  water  level 
approximately  3 feet  causing  flooding  of  the  low  lake  front  properties. 
There  is  no  documented  operational  procedure  for  Crystal  Lake  Dam 
available.  The  Borough  of  Oakland  operates  the  36-inch  gate  valve  in  time 
of  heavy  rains  to  keep  the  water  level  from  flooding  lake  front  properties. 
At  the  time  of  the  inspection  the  gate  was  closed. 

4.2  MAINTENANCE  OF  DAM 

There  has  evidently  been  no  maintenance  performed  on  this  dam  for  a long 
time.  The  spillway  channel  and  drop  apron  are  in  poor  condition  (see 
Appendix  G)  and  need  a considerable  amount  of  remedial  work,  as  does  the 
cracked  and  tilted  headwall  at  the  3n-inch  pipe. 

4.3  EVALUATION 

The  remedial  work  as  outlined  should  be  implemented  as  soon  as  possible  and 
in  accordance  with  the  recommendations  of  Section  7.0. 


-h 


i 
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5.0  HYDRAUL  l C;  HYDRO LOG 1 C DESIGN 

5.1  EVALUATION  OF  FEATURES 

The  only  hydraulic  feature  at  this  structure  is  a sate  valve  on  a 3to-inch 
outlet  drain  used  to  lower  the  lake  level. 

The  maximum  spillway  capacity  of  the  dam  was  estimated  at  about  o25  cts 
with  3 feet  of  water  passing  over  the  crest  of  the  spillway. 

From  the  evaluation  presented  in  Appendix  D, the  Crystal  Lake  spillway  is 
able  to  pass  only  the  50-year  flood  of  034  cts.  This  dam  has  a low  hazard 
potential  and  its  spillway  capacity  is  considered  to  be  adequate  to  pass 
the  50-year  flood,  but  inadequate  to  pass  the  100-year  or  larger  flood. 

5.2  RESERVOIR  DRAWDOWN 

There  are  no  volume  curves  for  the  reservoir  in  existence  and  the  U.S.G.S. 
Quadrangle  (Reference  3)  does  not  provide  enough  information  to  calculate 
them.  To  calculate  the  time  required  to  drawdown  312  acre-ft  from  the 
Crystal  Lake  from  elevation  225  ft  to  215  ft  plus  the  inflow  contribution 
of  13  cfs  from  the  drainage  area,  it  W3S  assumed  that  the  reservoir  volume 
varies  with  the  third  power  of  the  depth  and  that  the  54-ft  long,  3b-inch 
diameter  reinforced  concrete  drain  pipe  had  a Manning's  "n"  = 0.018.  The 
drawdown  times  when  the  reservoir  volume  is  evacuated  through  the  pipe  are 


Water  Elevation 
Feet 


225 

221 

217 

213 


Reservoir  Storage 
Acre- feet 

312 

02 

12 

0 


Total  Drawdown 
T ime-Hours 


0 

28.81 
42.03 
4o . 3 1 
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DAM  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

6.1.1  Visual  Observations:  The  extensive  undermining  of  the  downstream 
vertical  concrete  drop  apron,  structural  cracking  of  the  spillway  channel 
walls,  and  the  unknown  foundation  material  on  which  the  spillway  rests 
warrant  further  in-depth  studies  and  investigations  in  order  to  analyze  the 
stability  of  the  dam  and  spillway. 

The  dam  and  its  impoundment  are  located  in  the  floodplain  of  the  Rumapo 
River.  There  is  no  rock  exposure  in  the  vicinity  of  the  dam  site.  The 
surficial  materials  consist  of  sandy  silt  and  silty  sand  with  variable  amounts 
of  gravel  as  exposed  along  the  river  banks.  Its  geological  location  is 
shown  on  the  geologic  map.  Appendix  F. 

The  banks  of  the  discharge  channel,  where  the  grouted  riprap  slope 
protection  has  been  lost,  shows  the  in-situ  soil  to  be  a brown  silty  fine 
sand  to  fine  sandy  silt.  Presumably  this  material  has  been  used  to  build 
the  dam  in  the  former  streambed. 

6.1.2  Design  and  Construction  Data:  Not  Available 

6.1.3  Operating  Records:  Not  Available 

6.1  ."4  Post-Construction  Changes:  It  is  not  known  if  any  post- 
construction changes  were  made. 

6.1.5  Seismic  Stability:  The  dam  is  located  within  or  in  the  vicinity 
of  the  Ramapo  Fault  Zone.  The  Ramapo  Fault  is  the  major  structural  element 
in  this  region,  which  separates  the  Precambrian  Highlands  from  the  Triassic 
Lowlands . 

According  to  a news  report  dated  July  4,  1678  in  the  "Philadelphia 
Inquirer,"  an  earthquake  with  measured  intensity  of  2.5  to  3.0  on  the 
Richter  scale  occurredon  June  30,  1978.  The  quake  was  the  largest  of 
nearly  20  tremors  along  the  Ramapo  Fault  in  the  last  several  years.  A 1976 
quake  measured  2.6. 

Based  on  the  above  geological  and  earthquake  data,  some  concerns  have 
arisen  with  regard  to  the  long  term  dynamic  stability  of  the  dam,  although 
the  dam  is  located  within  Zone  1 on  the  Algermissen' s Risk  Map (1969  edition) . 
Static  stability  of  the  dam  cannot  be  analyzed  now  due  to  lack  of  engineering 
data  including  foundation  information.  Therefore,  it  is  recommended  that 
the  structural  stability  of  this  dam  should  be  analyzed  in  the  near  future 
with  a seismic  coefficient  of  0.05,  when  required  subsurface  information 
and  substructure  data  become  available. 
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ASSESSMENT/ REMEDIAL  MEASURES 


The  assessment  and  remedial  measures  contained  herein  are  based  on  the 
provisions  of  Appendix  G,  Conditions. 

7.1  HAM  ASSESSMENT 

7.1.1  Safety : On  the  basis  of  the  visual  field  inspection,  the 
spillway  which  forms  the  darn  on  Crystal  Lake  has  undergone  extensive 
undermining,  which  with  time  might  cause  the  structure  to  fail;  however, 
this  failure  should  not  create  a s igni t leant  hazard  potential.  No  conditions 
have  been  found  to  indicate  that  an  imminent  hazard  exists.  The  spillway 
cannot  pass  floods  with  a recurrence  interval  of  more  than  SO  years  without 
flooding  adjacent  properties.  Most  of  this  flooding  would  occur  even  if 
the  dam  did  not  exist  (Appendix  D). 

The  following  conditions  should  be  considered: 

a.  Flooding  of  adjaceut  properties  is  expected  to  continue  with  the 
present  spillway. 

b.  The  flooding  will  continue  to  erode  the  banks  downstream  of  the 
dam/spillway  causing  increasing  loss  of  slope  protection  (particularly 
along  the  right  side). 

c.  Erosion  of  the  foundation  materials  of  the  spillway  drop  apron  will 
continue  even  without  any  flooding  conditions,  causing  the  eventual 
failure  of  this  section  of  the  spillway. 

d.  The  cracked  and  tilted  head  wall  at  the  3b- inch  pipe  might  eventually 
drop  into  the  lake  with  the  possibility  of  damage  to  the  .lb-inch 
outlet  drain. 

7.1.2  Need  for  Further  Studies:  Design,  construct  urn  and  subsurface 
data  needed  for  assessing  the  safety  of  the  dam  are  not  available.  The 
following  investigation,  studies  and  analysis  are  recommended : 

a.  A detailed  survey  as  to  the  extent  of  the  undermined  area  and  damage 
to  the  concrete  walls. 

b.  A determination  of  essential  dimensions  and  qualities  ot  the 
substructure  through  subsurface  investigations. 


A 


c.  A determination  of  foundation  conditions  of  the  dam  through  subsurface 
investigations  and  laboratory  testing. 

d.  Performance  of  structural  stability  analyses. 

7.2  RECOMMENDATIONS/REMEDIAL  MEASURES 

The  following  measures  are  recommended  because  of  the  aforesaid  concerns: 

a.  The  undermined  area  should  be  grouted  soon. 

b.  A key  wall  should  be  constructed  soon  along  the  edge  of  the  drop 
apron. 

c.  The  cracked  and  tilted  headwall  should  be  reconstructed  in  the  near 
future . 

d.  The  cracked  spillway  works  should  be  repaired  in  the  near  future. 

e.  The  grouted  slope  protection  and  channel  invert  should  be  repaired  in 
the  future. 

f.  Classification  and  determination  of  the  engineering  properties  of  the 
spillway  foundation  materials  should  be  made  in  the  future  through 
subsurface  investigations  and  laboratory  testing  for  stability 
analysis . 

g.  The  installation  of  a trash  rack  in  front  of  the  36-inch  outlet  drain 
to  prevent  the  gate  valve  from  becoming  inoperative. 

h.  The  installation  of  a cable  across  the  spillway  to  prevent  boaters 
from  being  swept  across  the  spillway. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 
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length.  Some  spalling  of  this  wall  has 
occurred  near  slab  (up  to  1 inch  deep). 
Both  walls  have  extensive  cracking 
with  efflorescence. 
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CHECK  LIST 
ENG I KEEKING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


- - . — v : 


DRAINAGE  AREA  CHARACTERISTICS:  2600  Acres 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  225.00  feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Not  Available 

ELEVATION  MAXIMUM  SPILLWAY  DESIGN  FLOOD  SURCHARGE:  228.00  feet 

ELEVATION  TOP  DAM:  Not  known,  approximately  228  feet 

CREST: 

a.  Elevation:  approximately  225  (Estimated  from  U.S.G.S.  Quadrangle) 

b.  Type:  Ungated  spillway 

c.  Width:  40.8  feet 

d.  Length:  44  feet 

e.  Location  Spillover:  at  entrance 

f.  Number  and  Type  of  Gates:  None 

OUTLET  WORKS: 

a.  Type:  Slide  gate  on  36-inch  reinforced  concrete  pipe  54  feet  long 

b.  Location:  Along  left  wall 

c.  Entrance  inverts:  213  feet 

d.  Exit  inverts:  213  feet 

e.  Emergency  drawdown  facilities:  the  36- inch  pipe  described  above 
HYDROMETEOROLOGICAL  GAGES:  None 

MAXIMUM  NON-DAMAGING  DISCHARGE:  625  cfs 
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PHOTOGRAPHS 


DOWNSTREAM  DROP  Si’ll, l.WAY  Al’KON 
KU1HT  AlU'l MEM 


DOWNSTREAM  DKOl’  ST 1 1. l.WAY  A l’ RON 
l .EE  V A HE  TMENT  AND  Id  INCH  DRAIN  DIVE 


APPENDIX  D 

RESERVOIR  HYDROLOGY  AND  DRAWDOWN 


APPENDIX  D 


I 


Reservoir  Hydrology  and  Drawdown 


RESERVOIR  HYDROLOGY 

The  hydrologic  analysis  presented  in  this  appendix  and  in  the  report 
pertains  to  present  hydrologic  conditions  and  does  not  consider  future 
changes  produced  by  uncertain  conditions  such  as  urbanization,  forest  fires 
or  other  modifications  within  the  watershed. 

Available  Plans 

There  are  no  plans  of  the  Crystal  Lake  Spillway  and  Dam,  or  hydraulic  or 
hydrologic  data  available  either  from  the  present  owner,  Ramapo  Mountain 
Lakes  County  Club,  or  the  New  Jersey  Department  of  Environmental  Protection 
(DEP). 

Therefore,  the  dimensions  obtained  during  the  visual  inspection  were  used 
to  determine  the  appropriate  discharge  coefficients  in  computing  the 
discharge  capacity  of  the  spillway. 

Major  Floods 

Information  concerning  major  floods  or  peak  discharges  at  the  dam  site  were 
not  available.  Property  owners  along  the  West  Lake  Shore,  immediately 
north  of  the  dam/spillway,  do  suffer  some  flooding  of  their  properties  when 
the  lake  level  has  risen  to  3.0  above  the  spillway  crest. 

The  abutments  on  either  side  of  the  spillway  walls  are  in  good  shape  and 
display  no  signs  of  erosion  along  the  walls. 

The  drainage  area  of  Crystal  Lake  Dam  is  4300  acres. 

The  maximum  capacity  of  the  existing  spillway  is  630  cfs  and  the  lake  is 
separated  from  the  Ramopo  River  by  a narrow  strip  of  land,  approximately 
1000  ft  long  by  200  feet  wide  forming  a natural  earth  dike  at  elevation 
approximately  228  feet. 
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Because  the  darn  has  been  classified  as  a low  hazard  potential  under  the 
requirements  of  Table  3 of  Reference  7,  the  spillway  capacity  will  be 
reviewed  against  floods  with  a return  period  of  50  and  100  years.  The 
floods  were  evaluated  using  a Regional  Study  tor  the  Upper  Delaware  River 
Basin  (Reference  4)  and  the  Special  Report  38  (Reference  5).  The  magnitude 
of  the  resultant  floods  is: 


Method  Used 
Regional  Study 
Report  38 


50  Year  Flood 
cfs 

b34 

468 


100  Year  Flood 
cfs 

758 

580 


For  evaluation  purposes, the  634  cfs  flood  with  a 50-year  recurrence 
interval  that  was  calculated  in  accordance  with  the  method  described  in 
Reference  4 is  considered  to  be  an  appropriate  design  flood  for  this  type 
of  structure.  Notice  that  the  50-year  flood  resulting  from  this  method  is 
larger  than  the  100-year  flood  evaluated  with  the  method  of  Reference  5. 
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LEGEND 

TRIASSIC 

BRUNSWICK  FORMATION 
BASALT  FLOWS 

PRECAMBRIAN 

MOSTLY  HORNBLENDE  GRANITE  AND  GRANITE  GNEISS 
AMPHIBOLITE 

PYROXENE  GNEISS  MAINLY  QUARTZ  OLIGOCLASE 
CLINOPYROXENE  GNEISS 

PYROXENE  GNEISS  MAINLY  QUARTZ  ANDES INE  GNEISS 
WITH  BOTH  ORTHO  AND  CLINOPYROXENE 

QUARTZ  OLIGOCLASE  GNEISS 
QUARTZ  OLIGOCLASE  BIOTITE  GNEISS 
SILL IMAN I TE  GNEISS 
MARBLE  AND  SKARN 

CONTACT  LINE 
FAULT  LINE 


THE  PRECAMBRIAN  MAP  UNITS  REPRESENT  GENERALIZED 
GROUPINGS  OF  ROCK  TYPFS  BASED  MAINLY  ON  MINERAL 
COMPOSITION  THERE  IS  MUCH  LOCAL  VARIATION  IN 
THE  MINERAL  COMPOSITION 

THE  CONTACT  LINES  ANO  FAULT  LINE  SHOWN  ON  THE 
DRAWING  ARE  DASHED  WHERE  INFERRED 


NEW  JERSEY  GEOLOGICAL  SURVEY  TOPOGRAPHIC  SERIES 
ANO  GEOLOGIC  OVERLAY  SHEETS  23. 
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SCALE  IN  MILES 

APPENDIX  F 

REGIONAL  GEOLOGIC  MAP 
SHOWING  DAM  LOCATION 
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CONDITIONS 


APPENDIX  G 
CONDITIONS 


This  report  is  based  on  a visual  inspection  of  the  dam,  a review  of 
available  engineering  data,  and  a hydrologic  analysis  performed  during  Phase 
I investigation  as  set  forth  in  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  as  modified  by  the  contract  between  the  U.S.  Corps  of 
Engineers  and  Gilbert  Associates,  Inc.,  Contract  No.  DACWbl-78-C-Ol 14 . 

The  foregoing  review,  inspection,  and  analysis  are  by  their  nature  limited 
in  scope.  It  is  possible  that  hazardous  conditions  exist  and  that 
conditions  exist  which  with  time  might  develop  into  safety  hazards  and  that 
these  conditions  are  not  detectable  by  means  of  the  aforesaid  review, 
inspection,  and  analysis.  Accordingly  Gilbert  Associates,  Inc.  cannot  and 
does  not  warrant  or  represent  that  conditions  which  are  hazardous  do  not 
exist,  or  that  conditions  do  not  exist  which  with  time  might  develop  into 
safety  hazards. 

As  required  by  the  Corps  of  Engineers,  the  terms  "good",  "fair",  "poor", 
"condition"  have  been  used  in  this  report  to  characterize  the  information 
obtained  from  the  aforesaid  review,  inspection,  and  analysis.  The 
definitions  of  these  terms  as  used  are: 

"good  condition"  - minor  studies  or  remedial  measures  are  required. 


"fair  condition"  - 


"poor  condition" 


sizeable  studies  or  remedial  measures  are  required 
due  to  the  deficiencies  which  could  be  hazardous 
depending  on  conditions.  Immediate  attention  is 
required. 

major  studies  or  remedial  measures  are  required  due 
to  deficiencies  which  could  be  hazardous  depending 
on  conditions.  Immediate  studies  or  corrective 
action  is  required. 


